Acute leukemia is characterized by the accumulation of neoplastic cells in the bone marrow and peripheral blood. Currently, chemotherapy and differentiating agents have been used for the treatment of leukemia.
Apoptosis or programmed cell death is one of the fundamental mechanisms that regulates cell growth and death (3) . Basically, apoptosis is activated by CD95 which binds to its ligand, CD178 on the activating cell which is often a lymphocyte (4).
Interaction of CD95 and CD178 leads in activation of death domains which subsequently results in activation of caspase and cell death (4, 5) . On the other hand, previous studies demonstrated that many cancers particularly leukemic cells became resistant to apoptosis (3, 6) .
Many recent studies have focused on the potential application of natural products for treatment of cancers including leukemia. Recent findings have suggested that medicinal plants are valuable resources for production of pharmaceutical products and chemo drugs (7, 8) . Licorice is a traditional herbal medicine originated from the licorice root, and it remains one of the most commonly prescribed herbs in Chinese and Persian medicine (9, 10) . Glycyrrhetinic acid β (GA), the hydrolyzed metabolite of glycyrrhizin (GZ), exhibits many anti-inflammatory and anti-viral effects. Moreover, previous studies revealed that GA and GZ showed toxic effects against many cancer cells including liver, prostate and colon (11) (12) (13) . However, its underlying mechanism still needs to be explored.
The aim of this study was to evaluate the cytotoxic effects of GA against the growth and proliferation of HL60 cells as a promyelocytic leukemia cell line and investigate its effects on CD95 and CD178 expression as activators of apoptosis.
Material and Methods

Cell culture
The HL60 cell line (human promyelocytic leukemia cell line) was purchased from Pasteur Institute of Iran (Tehran, Iran) and was cultured in RPMI 1640 (Gibco, Manchester, UK) containing 10% FBS, at 37°C in a humid incubator with 5% CO2.
Cell viability
To examine the effect of GA on cell viability 
.
Apoptosis assay
In order to examine whether GA treatment 
Statistical analyzes
Arithmetic means and standard deviations were calculated and statistical significance was defined as P ≤ 0.05 using Student's t-test.
Results
GA inhibits cell viability and proliferation
First, we examined the effects of GA on the viability of HL60 cells and observed that this licorice-derived compound is capable to decrease cell viability in a dose-dependent manner ( Figure   1A ). Moreover, the effect of GA on cell proliferation was evaluated using XTT assay. Our data show that GA inhibits cell proliferation in a dose-dependent manner ( Figure 1B) In contrast to our data, this previous report showed that GA was only toxic to gastric cell lines when treated with a high dose of GA (16) . Similarly, another study has reported that GA is not capable to induce apoptosis in rat hepatocytes (17) . These Having shown that GA upregulates expression of both CD95 and CD178 on the cell membrane of HL60 cells, we postulate that the interaction of elevated CD95 and CD178 could lead to the induction of apoptosis in GA-treated HL60 cells.
In conclusion, we herein demonstrated that GA exhibits cytotoxic activities against HL60 cells by induction of apoptosis and that GA-induced apoptosis is at least partially initiated by interaction of CD95 and CD178 signaling pathway.
